The objective of this research is to study the effect of two measures (fruit thinning and additional fertilisation -222 kg calcium nitrate/hectare) compensating the negative influence of weeds (yield loss and reduction of growth) in plantings of Idared cv. In addition, the yield response of two other apple cultivars (Melrose, Gloster) to the exclusion of chemical weed control is discussed in this paper. The obtained results have shown that the differences between yields of individual variants of Idared cv. were smaller and not significant in the first year (2000) of experiment. In the second year (2001), the significant (α = 0.05) yield loss (40%) was observed in the case of variant with mowing of weeds and fruit thinning compared with variant with herbicide treatments and additional fertilisation. The influence of measures on Idared cv. growth was not significant. The absence of herbicides has led to yield reduction (27%) of Idared cv. in 2001 in comparison with yield in 2000. However, the difference was not significant (α > 0.1), probably due to the relatively short period of trials. On the contrary, the yield of Gloster cv. observed in 2001 was significantly higher (α = 0.01) than in 2000 even though herbicides were excluded.
Herbicide treatments are considered as one of the most effective ways of weed control in intensive orchards (HARRINGTON 1993; RABCEWICZ et al. 1998) . Despite the fact that ecotoxicological properties of all legalised herbicides correspond to required norms, their careless use can bring about some risks, such as occurrence of residues on the soil surface followed by contamination of groundwater (VERSTRAETEN et al. 1995; BUSINELLI et al. 2000) , phytotoxicity effect on the crop (MATSCHKE, AMENDA 1995; WÓCIOR 1999) , serious changes in weed composition (DASTGHEIB, FRAMPTON 2000) , induction of weed resistance (BULCKE, CALLENS 1998) and others.
For this reason the system of integrated weed control in fruit crop production should involve practices enabling proportional applications or complete exclusion of chemicals, e.g. alternative treatments (MANTIN-GER, GASSER 1993; RABCEWICZ et al. 1998) , selective spray (DORUCHOWSKI et al. 1998) or establishment of low growing ground cover species (HARRINGTON 1993) . However, the sound practical integration of these methods is currently lacking.
This contribution is focussed on the evaluation of the effect of some compensation measures (coupled with exclusion of herbicide applications) on the growth and yield of apple trees in orchards situated on permanent research plots in Research and Breeding Institute of Pomology (RBIP) at Holovousy. The effect of these measures (additional fertilisation, fruit thinning) was related to herbicide treatments in tree strips and to untreated control (mowing of weeds in summer).
MATERIAL AND METHODS
The experiments were performed during the During the experiment the standard agrotechnics (pruning, mowing, fertilisation) and plant protection were performed (all variants without irrigation).
The following aspects were studied: 1. Weed spectrum and coverage of individual weed species and total weed coverage were observed in spring 2001 (Idared). The coverages of individual weed species were evaluated as a percentage of the soil surface area (two-meter wide tree strips considered) covered by above-ground biomass of species; the total weed coverage was expressed as a sum of coverages of individual weed species. 
RESULTS

Influence of different treatments in Idared cv. on weed
occurrence: After the first vegetation period (2000), the reduction of total weed coverage (by 10-30%) and also of coverage of perennial weeds (by 30-60%) in the case of common herbicide applications (i.e. of variants 1 and 4) was observed (comparing to alternative measures -variants 2, 3, 5). However, the differences were not significant (Table 1) and to some degree (not significant) also the difference between var. 2 and variants 1 (herbicides) and 3 (weed mowing + additional fertilisation) (Fig. 1 ).
Influence of different treatments of tree strips in
Idared cv. on the two-year increment of trunk cross section area: After two years, the highest trunk cross section increment (Fig. 1) was observed in the case of var. 1 (herbicide weed control) and of var. 4 (herbici- des + fertilisation). The observed differences ranged from 11 to 25% (not significant) (Fig. 2 ). (Table 2) .
Influence of exclusion of herbicide treatments on the reduction of yield in
DISCUSSION AND CONCLUSIONS
Application of alternative methods of weed control in orchard, esp. of those without herbicide treatments, can lead to a lower or higher increase of weed coverage. In some cases, their total aboveground biomass can reach to 6 kg per square meter during one vegetation season (SILAJEVA 1999) . However, the role of weeds in orchard has not been clear yet and much remains to be known concerning the relationships between plant populations and a crop (influence upon both the yield and growth).
The hitherto studies (STANĚK, NOVOTNÁ 1995; MIKA et al. 1998; MANTINGER, GASSER 1993) suggest that the complex of weed influence (first of all competition for nutrients and water) mostly results in remarkable yield loss. On the contrary, the observations of tree growth reaction (mostly shoot increment, trunk diameter or root dry weight evaluated) refer to contradictory effects. In some studies (STANĚK, NOVOTNÁ 1995; MANTINGER, GASSER 1993; MIKA et al. 1998; PARK et al. 2000) , the growth reduction is presented whereas other authors (PEDERSEN 1999; WÓCIOR et al. 1999) recorded strong tree growth in spite of a relatively poor weed control. In this research, the higher occurrence of weeds resulted in a growth reduction. In some cases, the increment of a trunk cross section area was lowered nearly by 25%, which corresponds to the experience of MANTINGER and GASSER (1993) . However, the differences between means were not significant (probably due to data variability).
The presented study suggests that lower risks of yield reduction can be expected in intensively growing cultivars, such as Gloster and alternatively Melrose (both cultivars grafted on M9 rootstock), when herbicides are excluded. On the other hand, in less vigorously growing cultivars (e.g. Idared/M9), the significant yield loss (30%) may be expected already in the second year after exclusion or reduction of herbicide use. Reduction of yield recorded in the presented study may be higher in subsequent years due to the expected expansion of dominant perennial weeds (dandelion, quackgrass).
This experience corresponds to long-term studies performed in Holovousy in the years 1988 -1993 (STANĚK, NOVOTNÁ 1995 where the yield loss of Idared cv. was 45% (in adequate trial conditions). Similar results were also obtained in trials performed in Poland from 1990 to 1992 (MIKA et al. 1998 . In this case, the yield loss (Idared cv. /M26) also reached considerably high values already in the second year of experiments (20%). Similar results were presented by MANTINGER and GASSER (1993), who observed the yield loss of 20-25% in Golden Smooth cv. (M9) on the plots with two-year herbicide exclusion (clover as an alternative crop applied in the third year of trials).
As a relatively positive measure appears to be the increase of fertiliser use (222 kg calcium nitrate/hectare), whereas simple fruit thinning did not generate any compensatory effect.
It can be concluded on the basis of presented results that even short term (1-2 years) absence of herbicide application is not recommended in moderately growing apple cultivars (grafted on dwarfed rootstocks).
On the contrary, in plantings of vigorously growing cultivars the herbicides can be replaced by a compensatory measure (e.g. by increased fertiliser use). The question remains what the consequences of the expansion of perennial weeds can be expected in untreated variants in the third and subsequent years. For this reason, these studies would require long-term observations to obtain more exact information about future yield and growth development.
